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Correspondence Address:
R. Ruschena Patent Agent, LL.C There 1s disclosed a vehicle comprising: a chassis (1a)
Suite 600, 8400 E. Crescent Parkway extending 1n a longitudinal direction (15) and with lateral
Greenwood Village, CO 80111 sides (1c¢) parallel to the longitudinal direction (15); a storage
apparatus (3) for a fuel gas; an engine (2) utilizing fuel gas;
(73) Assignee: DULEVO INTERNATIONAL, wheels (2a) at least partly driven by the engine (2); driving
S.p.A. means (14); a container (3) for refuse and pollutants; and
conveying members (4) suitable to convey refuse and pollut-
(21) Appl. No.: 11/977,638 ants towards the container (3); the container (3) having side
panels (3a) provided with recesses (15) expanding mward
(22) Filed: Oct. 25, 2007 and extending above the lateral sides (1c¢); and the storage
apparatus (3) comprising a plurality of tanks disposed in the
(30) Foreign Application Priority Data recesses (15) and supported by the chassis (1a). The recesses
(15) are also provided with connecting walls suitable to facili-
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SELF-PROPELLED VEHICLE FOR
CLEANING ROADS AND THE LIKE

[0001] The present invention relates to a self-propelled
vehicle for cleaning roads and the like, suitable to operate
over vast areas and with extended work cycles, as described 1in
the preamble of claim 1.

[0002] There are known self-propelled vehicles called road
sweepers and provided for cleaning roads, urban areas, vast
spaces and the like. These vehicles have large dimensions and
prevalently utilize internal combustion engines fuelled by
petrol or diesel for propulsion.

[0003] These engines have the advantage of even being
very powerlul and relatively light, but the drawbacks related
thereto are well known: the pollution caused by exhaust gases
and the high cost of petrol and diesel.

[0004] These are particularly relevant drawbacks for said
cleaning vehicles.

[0005] In fact, road cleaning vehicles and the like are uti-
lized to remove refuse and pollutants from the environment. It
1s therefore desirable that they do not in turn release pollutants
into the environment.

[0006] Moreover, as these vehicles are utilized for many
hours each day, it 1s necessary to reduce to a minimum fuel
costs, which have a high incidence on the economy of running
these vehicles.

[0007] These drawbacks can be solved, at least partially,
utilizing a gas fuelled engine, 1n particular natural gas or LPG.
[0008] Infact, 1t 1s known that internal combustion engines
using a gas as luel, 1 particular natural gas, produce less
pollution than petrol or diesel engines. Moreover, the energy
obtained from fuel gases has a lower unit cost than energy
obtained from petrol or diesel.

[0009] However, in turn this propulsion with natural gas or
L.PG has some important drawbacks.

[0010] Inparticular, given the same weight, the fuel range 1s
considerable penalized.

[0011] This drawback 1s important for road cleaning
vehicles, as they must perform cleaning operations that last
for several hours, if possible without stops or detours to
retfuel.

[0012] Moreover, there are often very few natural gas or
LPG filling stations 1n the territory and in fact 1t 1s often
necessary for cleaning vehicles to fill up with fuel at a station
located at the headquarters or at the depot or garage area
managed by the operator of these vehicles.

[0013] Therelore, 1t 1s advisable for the vehicles to com-
plete their entire cleaming operation utilizing a single refill of
tuel, before returning to said depot.

[0014] It has been calculated that these vehicles must have
a Tuel range of approximately 8 hours in order to be utilized
according to the criteria indicated.

[0015] To obtain a fuel range of this dimension a large
volume of fuel gas, and therefore one or more very large
tanks, must be provided.

[0016] Large tanks, suilicient for a work cycle of over 6
hours, are diflicult to position on the vehicles 1n question, as
they already have several bulky members: for example, vari-
ous brushes and rollers, tanks for reducing dust, various
refuse conveying members, and above all a refuse container
as large as possible.

[0017] This container must be very large to allow extended
work cycles and so that the refuse collected does not require
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to be transported to a dump or the like several times aday. The
container must also have a tipping mechanism, to allow fast
emptying operations.

[0018] However, to install large tanks 1t 1s not advisable to
increase the dimensions of these sweeping vehicles, which
are already large and which must be able to circulate easily on
urban roads, even those that are relatively narrow or partially
obstructed by parked vehicles. They must also be able to
perform noteworthy deviations i1n trajectory and various
manoeuvres between cars or at narrow intersections.

[0019] Notonly do said tanks to be installed have the draw-
back of being of large dimensions, but also of being of con-
siderable weight, which 1s added to the weight of the fuel gas.
[0020] In fact, they must be able to withstand high internal
pressure stresses, to avoid the risk of explosions. Therelore,
they are made of metal material of considerable thicknesses,
ol around one centimetre, which makes their weight consid-
erable.

[0021] Installation of fuel gas tanks therefore causes prob-
lems of weight and balancing the masses of road sweeping
vehicles.

[0022] In particular, the considerable added weights must
not produce excessive local stresses on the road sweeping
vehicles or compromise the stability thereof, or limit the
driving or maneuvering speed along roads and work areas.
[0023] In this situation the technical aim of the present
ivention 1s to devise a seli-propelled vehicle for cleaning
roads and the like capable of substantially overcoming the
aforesaid drawbacks.

[0024] Within said technical aim, an important object of the
invention 1s to realize a vehicle with low pollution, reduced
operating costs and a high fuel range.

[0025] Another important object of the invention is to real-
1ze an internal combustion seli-propelled vehicle for cleaning
roads and the like having correct balancing of masses.
[0026] The technical aim and the objects specified are
achieved by a seli-propelled vehicle for cleaning roads and
the like characterized 1n that 1t comprises one or more of the
new technical solutions described and claimed below.
[0027] The attached drawings show, by way of example,
preferred embodiments of the invention. In particular:

[0028] FIG. 1 shows a side view of the vehicle according to
the invention;
[0029] FIG. 2 shows an axonometric view of a part of the

vehicle according to the invention; and

[0030] FIG. 3 shows the part in FIG. 2 1n a top sectional
VIEW.
[0031] With reference to the Figures, the vehicle according

to the 1invention 1s 1indicated as a whole with the number 1.
[0032] In short, it comprises a chassis 1a extending preva-
lently 1n a longitudinal direction 16 and lateral sides 1¢ sub-
stantially parallel to said longitudinal direction 1.

[0033] Associated with the chassis 1a 1s storage apparatus
5 for a fuel gas such as LPG and preferably natural gas, an
engine 2 suitable to utilize the fuel gas, and wheels 2a driven
at least 1n part by the engine 2.

[0034] Also provided are driving means 14 and above all a
large container 3 for refuse and pollutants, functionally asso-
ciated with conveying members 4 suitable to convey refuse
and pollutants from roads and various surfaces or areas
towards the conveyor 3.

[0035] According to the invention, the container 3 has side
panels 3a provided with recesses 15 expanding toward the
inside of the container 3 and extending substantially above
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the lateral sides 1¢ of the chassis 1a, and 1n continuity there-
with. Moreover, the storage apparatus 5 1s realized by a plu-
rality of tanks suitable to contain the fuel gas and disposed at
least prevalently in the recesses 15. The tanks 5 are supported
by the chassis 1a, by means of an adequate rigid lattice.

[0036] Advantageously, the recesses 15 are connected to
the side panels 3a of the container 3 by means of connecting
walls tilted 1n a manner suitable to facilitate the flow of refuse
inside this container 3.

[0037] When the container 3 1s of the tipping type, as in the
preferred embodiment thereof, the recesses 135 are also
dimensioned and shaped in a manner suitable to allow the
container 3 to be raised without interfering with the tanks 5,
integral with the chassis 1a.

[0038] In greater detail and by way of a non-limiting
example, the internal combustion engine 2—utilizing LPG or
preferably natural gas—can be similar to the natural gas
engine produced by “Iveco Motors™ and denominated “NEF
CNG engine”. This engine has a displacement of 5.88 dm>, a
rating of 147 kW and a maximum torque of 650 N/m. It also
has an average consumption of 245 g/kWh, dimensions of
891 mm by 831 mm by 1041 mm and a weight of almost 0.5
tons.

[0039] Also present on the market are different types of
engines 2, at least partly gas fuelled, and having sufficient
ratings to move a vehicle 1 for cleaning roads and the like.

[0040] The engine 2 can also be operated—in addition—
with different fuels, such as petrol or diesel. In this case, the
vehicle 1 comprises members to contain both fuels: gas and
petrol or diesel, and utilizes one or the other according to the
conditions.

[0041] Moreover, the engine 2 can be flanked by a second-
ary engine, such as an electric engine.

[0042] At the front the vehicle 1 has driving means 14
associated with a cab and at the rear of the cab and substan-

tially contiguous therewith 1s an area 14a to house the engine
2

[0043] The refuse conveying members 4 and the container

3 are then provided 1n sequence, substantially contiguous
with the area 14a.

[0044] In particular, the conveying members 4 can be of
different types. For example the conveying members 4 can
comprise a vertical transport mechamism 6 with a conveyor
belt or chain fed by at least one brush 7 provided on the
bottom ofthe vehicle 2 and 1n contact with the road or the like.

[0045] Alternatively, the vertical transport mechanism 6
can operate by means of pneumatic suction of the refuse, or 1n
yet another manner.

[0046] The container 3 1s instead realized by a closed con-
tainer, the outer walls of which approximately define a par-
allelepiped.

[0047] The container 3 comprises a wide front inlet 8 for the
refuse and pollutants (broken line 1n FIG. 2), preferably real-
1zed by a rectangular opening positioned on the front face 8a
of the container 3.

[0048] The front inlet 8 has a width close to the width of the

container 3, between the side panels 3a, and 1s positioned 1n
the upper portion thereof.

[0049] On the opposite side, on the rear side of the con-
tainer 3, which coincides with the rear side of the vehicle 1, a
rear discharge door 9 for the refuse 1s also provided.

[0050] The container can be tipped by means of a specific
tipping mechamism 10, realized by tluid dynamic cylinders or
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the like. Tipping of the container 3 allows fast discharge of the
refuse through the discharge door 9.

[0051] The container 3 also preferably comprises a wide
filter system 11 for the particles of pollutant, appropnately
positioned 1n the upper portion of this container 3 and coin-
ciding with the door 9.

[0052] Thefilter system 11 preferably comprises a filter 12,
suitable to retain the particles of pollutant and realized, for
example, by a bag filter or by an electromagnetic filter or yet
again by an absolute filter, and an air suction fan 13, suitable
to convey the air containing particles of pollutant and present
in the container 3 through the filter 12 and subsequently 1nto
the outside environment.

[0053] The container 3 defines lateral housings for the
tanks 5.
[0054] These lateral housings are realized by said recesses

15 of the side panels 3a and of the base of the container 3.
They suitably have a length, 1n the longitudinal direction of
the vehicle 1, ranging from 1.5 m to 2 m, a height ranging
from 1.5 m to 2 m and finally a width ranging from 0.3 m to
0.7 m.

[0055] The recesses 15 have a rear wall, 1n the vicinity of
the door 9, and a preferably tlat and vertical lateral wall.
[0056] Diflerently, an upper connecting wall 15a 1s pro-
vided, realized by a surface—preferably flat—tilted with
respect to a horizontal plane so as not to provide a surface to
retain refuse and so as to facilitate a flow of refuse fed from
above.

[0057] Moreover, a front connecting wall 155 1s provided,
suitably realized so as not to have areas in which refuse
accumulates and not to create corners that are difficult to
access on the base of the container 3 1n a position opposite the
door 9.

[0058] Therefore, these walls preferably define a plan sec-
tion of the container 3 which, from the front side to the rear
side has no lateral segments perpendicular to the longitudinal
direction of the container 3, or more preferably has no reduc-
tions 1n width.

[0059] In fact, also 1n this case areas 1n which refuse accu-
mulates could be created far from the door 9 and located in
proximity to the inlet 8.

[0060] In particular, in the vicinity of the front inlet 8,
secondary connecting walls 8¢ are provided, positioned
between the front face 8a and the recesses 15 and suitable to
define surfaces tilted toward the bottom of the container 3, to
climinate areas in which refuse accumulates between the
front face 8a and the recesses 15.

[0061] Thetanks 3 are at least partly located in the housings
Or reCesses.
[0062] Inparticular, tanks 5 are provided, realized by three

cylindrical bottles 16 superposed and disposed in horizontal
position, 1.e. with the axis thereof extending prevalently hori-
zontally parallel to the longitudinal direction 14.

[0063] These bottles 16 preferably have a capacity ranging
from 65 dm” to 110 dm°, and more preferably ranging from

73 dm? to 100 dm>.

[0064] Thesecylindrical bottles 15 preferably have a length
below the length of the recesses, to allow tipping of the

container 3 without creating points of interference. However,
the lowest bottle of the three cylindrical bottles 16 can be of a

lesser length so as not to interfere during tipping of the con-
tainer 3. The tanks 5 preferably also comprise two supple-
mentary bottles 16a, disposed 1n the area 156 housing the
engine 2, under the engine, and 1n a direction parallel to the
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ground and perpendicular to the longitudinal direction. These
bottles preferably have a capacity ranging from 35 dm” to 40
dm”.

[0065] These bottles 16 and 16a have metal walls approxi-
mately one centimetre thick, with an overall weight reaching,
a few hundred kilograms.

[0066] Finally, these tanks 5 are connected to the engine 2
by means of connection devices realized by cables, pipes,
valves and the like.

[0067] The invention achieves important advantages.
[0068] In fact, the pollution generated by the vehicle 1
according to the invention 1s much lower with respect to
cleaning vehicles utilizing petrol or diesel.

[0069] Moreover, the cost of the fuel, realized by gas and 1n
particular by natural gas, 1s much lower with respect to that of
petrol or diesel, as previously specified.

[0070] Thevehicle1, fed only by the gas in the tanks 5, also
has a fuel range of over eight hours, and can therefore be
casily utilized to complete long cleaning operations and
return to the depot or to a filling point. A further advantage 1s
provided by the innovative arrangement of the tanks 5, which
allow optimal weight distribution.

[0071] Another advantage 1s provided by the fact that, not-
withstanding the presence of the tanks 5, the container 3 still
has an adequate capacity. It 1s therefore able to work for
extended periods without intermediate emptying operations.
Yet another advantage 1s provided by the easily accessible and
casy maintenance of the tanks 5, 1in particular by the cylindri-
cal bottles 16.

[0072] Last but not least advantage 1s provided by the form
of the recesses 15, which allows tipping of the container 3
notwithstanding the presence of the bottles 16 and also allows
an inner volume to be created in the container 3 which does
not have any areas 1n which refuse accumulates and 1s difficult
to dispose of.

[0073] The invention 1s susceptible to modifications and
variants within the scope of the inventive concept.

[0074] Allparts can be replaced by equivalent elements and
the materials, shapes and dimensions can be any.

1) Seltf-propelled vehicle for cleaning roads and the like, of
the type comprising: a chassis (1a) extending 1n a longitudinal
direction (15) and with lateral sides (1¢) substantially parallel
to said longitudinal direction (15); a storage apparatus (3) for
a Tuel gas; an engine (2) suitable to utilize fuel gas; wheels
(2a) at least partly driven by said engine (2); driving means
(14); a container (3) for refuse and pollutants; and conveying
members (4) suitable to convey refuse and pollutants from
said roads to said container (3), characterized in that said
container (3) has side panels (3a) provided with recesses (15)
expanding toward the inside of the container and extending
above said lateral sides (1¢) and 1n continuity therewith, and
in that said storage apparatus (5) comprises a plurality of
tanks suitable to contain said fuel gas disposed at least preva-
lently 1n said recesses (15) and supported by said chassis (1a).

2) Vehicle according to claim 1, wherein said recesses (15)
are at least partly connected to said side panels (3a) of said
container (3) by means of connecting walls tilted in a manner
suitable to facilitate the flow of refuse 1nside said container
(3).

3) Vehicle according to claim 1, wherein said container (3)
1s tipping and said tanks (5) are secured on said chassis (1a),
said recesses (15) being dimensioned and shaped 1n a manner
suitable to allow said container (3) to be tipped.
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4) Vehicle according to claim 2, wherein said recesses (15)
extend 1n height for a length below the height of said side
panels (3a) and comprise upper connecting walls (15a) tilted
with respect to a horizontal plane, to facilitate a flow of refuse
ted from above.

5) Vehicle according to one or more of the preceding
claims, 1n particular claim 2, wherein said container (3) has a
front inlet (8) suitable to allow entry of refuse and a rear
discharge door (9) opposite said inlet (8), and wherein said
front inlet (8) extends substantially for the entire width of said
container (3), between said side panels (3a), and 1s located 1n
an upper portion of said container (3) without said recesses
(15).

6) Vehicle according to one or more of the preceding
claims, in particular claim 5, wherein said recesses (15) com-
prise front connecting walls (155) facing said front entry 1nlet
(8) and suitable to facilitate a flow of refuse toward said rear
discharge door (9).

7) Vehicle according to one or more of the preceding
claims, 1n particular claim 6, wherein coinciding with said
front inlet (8) said container (3) has a front face (8a) substan-
tially perpendicular to said side panels (3a), and wherein
secondary connecting walls (8¢) are provided, positioned
between said front face (8a) and said recesses (15) and suit-
able to define surfaces tilted toward the bottom of said con-
tainer (3), to eliminate areas 1 which refuse accumulates
between said front face (8a) and said recesses (15).

8) Vehicle according to one or more of the preceding
claims, 1n particular claim 1, wherein said tanks (5) disposed
in said recesses (15) of said side panels (3a) comprise a
plurality of bottles (16), parallel to one another and disposed
according to rows on said side panels (3a).

9) Vehicle according to one or more of the preceding
claims, in particular claim 8, wherein said bottles (16) are
superposed on one another and each has a substantially hori-
zontal position parallel to said longitudinal direction (15).

10) Vehicle according to one or more of the preceding
claims, 1n particular claim 9, wherein said bottles (16) are
present 1n a number of six and have capacities ranging from
65 dm” to 100 dm".

11) Vehicle according to one or more of the preceding
claims, in particular claim 9, wherein said bottles (16) are
superposed on one another above rear wheels (2a).

12) Vehicle according to one or more of the preceding
claims, in particular claim 1, wherein supplementary tanks
are provided comprising at least one supplementary bottle
(16a) disposed under said chassis (1a).

13) Vehicle according to one or more of the preceding
claims, in particular claim 12, wherein said supplementary
tanks are disposed substantially under said engine (2).

14) Vehicle according to one or more of the preceding
claims, in particular claim 12, wherein said supplementary
tanks comprise two supplementary bottles (16a) positioned
transverse to said side panels.

15) Vehicle according to one or more of the preceding
claims, 1n particular claim 1, wherein said container (3)
houses a filter system (11) positioned 1n an upper portion of
said container (3) without said recesses (15).

16) Self-propelled vehicle for cleaning roads and the like,
comprising any combination of the techmical solutions
described, 1llustrated and claimed.
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